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[Construction] Fire-extinguishing agents which contain at least one kind chosen from a groiq) of 
(1) chain-form or branch-form saturated halogenated hydrocarbon with 1-^4 carbon atoms 
replaced with fluorine and/or chlorine, (2) cyclic saturated halogenated hydrocarbon with 3^4 
carbon atoms and replaced with fluorine, and (3) chain-form or branch-form unsaturated 
halogenated hydrocarbon with 3-^4 carbon atoms and a double bond replaced with fluorine, and 
which also contain at least one kind of halogenated hydrocarbon where the number of hydrogen 
atoms or chlorine atoms is always smaller than the number of carbon atoms in (1), (2), and (3). 

[Efficacy] It has become possible to provide safe fire-extinguishing agents which have similar 
extinguishing property to the conventional ones and yet do not destroy the ozone layer. 

[Scope of Patent Claims] 

[Claim 1] Fire-extinguishing agents which contain at least one kind chosen from a group of (1) 
chain-form or branch-form saturated halogenated hydrocarbon with 1-4 carbon atoms replaced 
with fluorine and/or chlorine, (2) cyclic saturated halogenated hydrocarbon with 3-4 carbon 
atoms and replaced with fluorine, and (3) chain-form or branch-form msaturated halogenated 
hydrocarbon with 3-4 carbon atoms and a double bond replaced with fluorine, and which also 
contain at least one kind of halogenated hydrocarbon where the number of hydrogen atoms or 
chlorine atoms is alwavs no larger than the number of carbon atoms, respectively, in (1), (2), and 
(3). 

[Claim 2] Fire-extinguishing agents described in Claim 1 which contain at least one kind chosen 
from a group of (la) chain-form or branch-form saturated fluorohydrocarbon wth 1-4 carbon 
atoms and replaced with fluorine where the number of hydrogen atoms is always no larger than 
the number of carbon atoms. (2a) cyclic saturated fluorohydrocarbon with 3-4 carbon atoms and 
replaced with fluorine \\'here the number of h>'drogen atoms is always smaller than the nxunber of 
carbon atoms, and (3 a) chain-form or branch- form unsanorated fluorohydrocarbon with 3-4 
carbon atoms and a double bond replaced with fluorine where the number of hydrogen atoms is 
always smaller than the nxamber of carbon atoms. 

[Claim 3] Fire-extinguishing agents described in Claim 1 which contain at least one kind chosen 
from a group of (lb) chain-form or branch-form saturated carbon fluoride with 1-4 carbon atoms, 
(2b) cyclic saturated carbon fl.uoride with 3-4 carbon atoms, and (3b) chain-form or branch-form 
unsaturated carbon fluoride with 3-4 carbon atoms and a double bond. 

[Claim 4] Fire-extinguishing agents described in Claim 1 which contain (Ic) chain-form or 
branch-form saturated fluorochlorohydrocarbon with 1-3 carbon atoms and replaced with 
fluorine and chlorine where the number of hydrogen or chlorine atoms is always no larger than the 
nimiber of carbon atoms, respectively. 

[Claim 5] Fire-extinguishing agents described in Claim 1 which contain at least two kinds from a 
group consisting of fluorohydrocarbon described by (la), (2a), and (3a), carbon fluoride described 
by (lb), (2b), and (3b), and fluorochlorohydrocarbon described by (Ic). 
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[Claim 6] Fire-extinguishing agents described in Claim 5 where fluorohydrocarbon described by 
(la), (2a), and (3a) is at least one kind from 

CHF3 : trifluoroethane, 

CHF2CHF2 : 1,1,2,2-tetrafliioroethane, 

CH2FCF3 : 1,1,1,2-tetrafluoroethane, 

CHF2CF3 : pentafluoroethane, 

CHF2CHFCF3 : 1,1,1,23,3-hexafluoropropane, 

CF3CHFCF3 : 1,1,1,2,33,3-heptaflnoropropane, 

CHF2CF2CF3 : l,l,L2,2,33-heptafluoropropane, 

CH2=C(CF3)2 : hexaflxioroisobutane. 

C3H2F4 : tetrafluorocyclopropane, 

C3HF5 : pentafluorocyclopropane, 

C4H3F5 : pentafluorocyciobutane, 

C4H2F6 : hexafliiorccyclobutane, and 

C4HF7 : heptafluoroc:yclobuta.ne, 
carbon fluoride described by (lb), (2b), and (3b) is at least one kind from 

CF4 : tetraflnoromethane, 

C2F5 : hexafluoroethane, 

C3Fg : octafJuoroprcpane, 

C4Fg : octafluorocyclobTitane, and 

C3F^ : hexafluorcpropene. 
and fluorochlorohydrocarbon described b\' (Ic) is at least one kind from 

CHCIF2 : chlorodifliioromethane, 

CHCI2CF3 : l,l-dicbloro-2,2.2-trifluoroethane, 

CHClFCClFo : 1 ,2-dichloro-L 1 ,2-trifluoroethane, 

CHF2CCI2F 'i 1 , 1 -dicWoro- 1 ,2 ,2-trifluoroethane, 

CHCIFCF3 : l-chloro-1.2.2,2-tetrafluoroethane, and 

CHF2CCIF2 : l-chloro-l,l,2,2-tetrafluoroethane. 

[Claim 7] Fire-extingiii?hing agents described in Claim 6 where fluorohydrocarbon described by 
(la), (2a), and (?»a) is at least one kind from 

CHF3 : trifluoromethane, 

CHF2CF3 : pentafluoroethane, 

CF3CHFCF3 : l,LL233,3 -heptafluoropropane, and 

CHF2CF2CF3 : l,Ll,2.2,3,3-heptafluoropropane, 
carbon fluoride described by (lb), (2b), and (3b) is at least one kind from 

CF4 : tetrafluoromethane, 

C3Fg : octafluoropropane, and 

C4Fg : octafluorocyclobutane, 
and fluorochlorohydrocarbon described by (Ic) is at least one kind from 

CHCIF2 : chlorodifluoromethane, 

CHCI2CF3 : l,l-dichIoro-2,2,2-trifluoroetbane, 

CHCIFCF3 : l-chloro-l,2,2,2-tetrafliioroethane, and 

CHF2CCIF2 : l-chloro-l,L2,2-tetraf!uoroethane. 
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[Claim 8] Fire-extinguishing agents described in Claim 6 each of which is one kind from a group 
consisting of 

(a) CHF3: trifluoromethane and CHF2CF3: pentafluoroethane, 

(b) CHF3: trifluoromethane and CF3CHFCF3: 1,1,1,2,3,33-heptafluoropropane, 

(c) CHF2CF3: pentafluoroethane and CHF2CF2CF3: 1,1, 1,2,2,3, 3 -heptafluoropropane, 

(d) CF3CHFCF3: 1,1,1,2,3,3,3-heptafluoropropane and CHF2CF2CF3: 1,1,1,2,2,3,3- 
heptafluoropropane, 

(e) CHF2CF3: pentafluoroethane and CF3CHFCF3: 1,1,1,2,3,3,3-heptafluoropropane, 

(f) CHF3: tr.fluorcir Lithane and CHF2CF2CF3: 1,1,1,2,2,3,3-heptafluoropropane, 

(g) CF4: tetrafluoromethane and C4Fg: octafluorocyclobutane, 

(h) CHCIF2: chlcrodifluorcmetaane and CHCIFCF3: l-chloro-l,2,2,2-tetrafluoroethane, 

(i) CHCIF2: chlorod:fliioromet5:.ane and CHCI2CF3: l,l-dichloro-2,2,2-trifluoroethane, 
0 CF3CHFCF3: IJ. ,K2.3,33-heptafluoropropane and CF4: tetrafluoromethane, 

Qc) CHF3: trifluoromethane and QFc: octafluorocyclobutane, 

(1) CF3CHFCF3: L,l,l,2,3,3,3-heptafluoropropane and CHCIF2: chlorodifluoromethane, 
. (m) CHF2CF3: pentr.fluoroethane and CHCI2CF3: l,l-dichloro-2,2,2-trifluoroethane, 
(n) CF4: tetrafl-uororrethane and CHCI2CF3: l,l-dichloro-2,2,2-trifluoroethane, and 
(o) C3Fg: octafluoro::ropane andCKCiFCF3: I-chloro-l,2,2,2-tetrafluoroethane. 

[Detailed Description of the InA^ention] 

[0001] 

[Field of Industjial Applications] This invention belongs to fixe-extinguishing agent. 
[0002] 

[Prior /jl Techno? er d Its Problem] Conver^tionally, halogenated hydrocarbon was used as 
fire-extinguishing agent, especially bromine-atom-containing fire-extinguishing agent which has 
great extinguishing effer^t ^nd stable at high temperatures was generally used. 

[0003] However, it is pointed out that bromine-atom-containing fire-extinguishing agent 
especially has a high ozone destruction coefficient (abbreviated as ODP below) and effectively 
destroys the ozone layer when released into the atmosphere, and that it can give serious bad 
influence to the ecosystem on earth including hiiman being as the result. 

[0004] Therefore, it is an urgent task to develop new fire-extinguishing agent which can replace 
conventional bromine-atom-containing fii'e-extinguishing agent and does not destroy the ozone 
layer. 

[0005] 

[Problems to be Overcom_e by the Invention] The objective of this invention is to provide fire- 
extinguishing agents which ha\'e great fire-extinguishing effect and no effect on the ozone layer 
even when they are released into the atmosphere. 

[0006] 



4 



[Problem Resolution Means] This inventor, as the result of earnest investigation to achieve the 
said objective, completed this invention by discovering that compounds of single or mixture of 
specific halogenated hydrocarbons have excellent property as fire-extinguishing agent. 

[0007] Namely, this invention provides fire-extinguishing agents which contain at least one kind 
chosen from a group of (1) chain-form or branch-form saturated halogenated hydrocarbon with 
1-4 carbon atoms replaced with fluorine and/or chlorine, (2) cyclic saturated halogenated 
hydrocarbon with 3-^4 carbon atoms and replaced with fluorine, and (3) chain-form or branch- 
form unsaturated halogenated Ir^'drocarbon with 3-4 carbon atoms and a double bond replaced 
with fluorine, and v/hich also contain at least one kind of halogenated hydrocarbon where the 
nxmiber of hydro?^en 3to t's or chlorine atoms is always no larger than the number of carbon 
atoms, respectively, in (1), (2), and (3). 

[0008] Also, this invention pro^ndes fire-extLr:.gaishing agents which contain at least one kind 
chosen from a group of (la) chain-form or branch-form saturated fluorohydrocarbon with IM 
carbon atoms and replaced with f}.Tj.orine ^;^^here the number of hydrogen atoms is always no larger 
than the number cf carbon aroivis, (2a) cyclic saturated fluorohydrocarbon v^th 3'-4 carbon atoms 
and replaced vHth fluorine ^.^'hcre the nlirnber of hydrogea atoms is always smaller than the 
n\unber of carbon atcr^f^. ?nd (?n) chain-form or branch- form unsatuxated fluorohydrocarbon with 
3-^4 carbon atoms and a double bond replaced with fluorine where the number of hydrogen atoms 
is always smaller than the number of carbon atoms. 

[0009] Furthermore, this invention provides fire-extinguishing agents which contain at least one 
kind chosen from, a groun of (lb) chain-form or branch-form saturated carbon fluoride with 1-^4 
carbon atoms, (2b) cycb? sa^ir?ted carbon fluoride with 3-^4 carbon atoms, and (3b) chain-form 
or branch-form rnsan^rr'-ed c3.rhoT\ fluoride wy±. 3^4 carbon gtoms and a double bond. 

[0010] Furthermore, thir. im'tntion provides fire-extinguishing agents which contain (Ic) chain- 
form or branch-fonn saturated fluorochlorohy drocarbon with 1 -3 carbon atoms and replaced with 
fluorine and chlorine where the number of hydrogen or chlorine atoms is always no larger than the 
number of carbon atoms., respectively. 

[001 1] Furthemiore, tWs inver't^.on provides fu-e-extinguishing agents which contain at least two 
kinds from a .CTOiip consisting c^f fluorohydrocarbon descri.bed by (la), (2a), and (3a), carbon 
fluoride described by ( ib). (2b), and (3b), and fluorochlorohy drocarbon described by (Ic). 

[0012] As fluorohydrocarbon described by (la), (2a), and (3a), for example, listed are 

(1) CHF3 : irifluoroethane (HFC23, code names are shoMH in parentheses below), 

(2) CHF2CHF0 : 1 ,L2,2-tetrafluoroeThane (HFC134), 

(3) CH2FCF3 ri,l,l,2-tetrafluoroethane (HFC 134a), 

(4) CHF.CF: : pentafluoroethnne (HFC 125), 

(5) CHF2CHFCF3 : 1, 1,2,3,3 -hexafluoroT:ropane(HFC236ea), 

(6) CF3CHFCF3 r 1 , ] , 1 ,2,33:3-heptafluo:-opropane (HFC227ea), 

(7) CHF2CF2CF3 : LLl,2,23,3-heptafluoropropane (HFC227ca), 

(8) GH2-G(CF3)2 : hexafluoroispbiit^e (HFCl 336), 
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(9) C3H2F4 : tetrafluorocycIopropaBe (C-234), 

(10) C3HF5 : peatafliiorocyclopropane (C-225), 

(1 1) C4H3F5 : pentafluorocyclobutaiie (C-345), 

(12) C4H2F5 : hexafluorocyclobutane (C-336), 

(13) C4HF7 : heptaflnorocyclobutane (C-327), etc. 

[0013] As carbon fluoride described by (lb), (2b), and (3b), for example, listed are 

(14) CF4 : tetrafluoromethane (FC14), 

(15) C2F^ : hexafli. -rceth32.e (FCl 16), 

(16) C3Fg : oct-aflxioropropaue (FC2 ' 8), 

(17) C4Fg : octafcxocycicbiitane (FC--C:>:n), 

(18) C3F5 : hexafluoropropeiie (FC216), th\ 

[0014] As fluorochlorohydrocarbon described by (Ic), for example, listed are 

(19) CHCLF. : chlorodiflAioroinsthane (HCFC22), 

(20) CHCI2CF3 : L,l-d.icl:J-oro-2,2,2"trifliioroethane (HCFC123), 

(21) CHC1FCCLF2 : ^.?-dichloro-lJ .2-trinuoroethane (HCFC123a), 

(22) CHF2C-CI0F" 1 .^dichV:ro- 1,2.2 -Mfluoroethane (HCFC123b), 

(23) CHCIFCF^. : 1 <bloro-l .2,2,2-tfrxanT;r)roethane (HCFC124), 

(24) CEF2CCIF2 : .V obJ.c.ro-] ,,l ,2,2-tetrafj;oroethane(HCFC124a), etc. 

[0015] Fire-extinguishi.r.g agent;, which contain at least ^wo kinds from a group consisting of 
fluorohydrocarbon described by (la), (2?,), and (3a), carbon fluoride described by (lb), (2b), and 
(3b), and fluoroclilorohyd:roc;3r':>on described by (Ic) rmy contain more than two kinds chosen 
from each singl e ^oup descrfb?^?. by (la\ (2s j, and (3a): (lb), (2b), and (3b); or (Ic). 

[0016] AVbf;n mixing .-ro^nncunrls described by '1 a), (2a), £nc (3a), compounds described by (lb), 
(2b), and (3b), or oompouirdn de'?cri.bed Y-y (' r\ although their mixing ratios are arbitrary, the 
preferable mixing composition is detennined by considering vapor pressure, jet property, boiling 
point, etc. 

[0017] ^Vhen fri^extininiishin?; agents of this invention consist of two kinds of halogenated 
hydrocarbons, rhe prefenble ccrrbfnations are. a? follow:";. 

[0018] Namely. :vhen crntaining two kind:; of compounds dt^^.cribed by (la), (2a), and (3a), the 
preferable combination^, .^re 

(a) CHF3: tifluoromethane nnd CHF2CF2: pentafluoroethane. 

(b) CHF3: trifluorom.ethane and CF3CHFCF3: 1 , 1 ,1 ,2,3,3,3-heptafluoropropane, 

(c) CHF2CF3: pentafluoroethane and CHF'.CF2CF3: 1,1,1 ,2,2,3,3-heptafluoropropane, 

(d) CF3CHFCF3: 1, i /J..2,?.?,3-hepta+luoropropane and CKF2CF2CF3: 1,1,1,2,2,3,3- 
hepta fluorr i?rop ane . 

(e) CHF2CF3: pentafluoroethane and CF3CHFCF3: 1,1,1,2,3,3,3-heptafluoropropane, and 

(f) CHF-f: tnf]uorcmetrane ^rid CHF CF;>CF3: 1 ,1,1,2,2 .3,3-beptafluoropropane. 
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[0019] When containing two kinds of compounds described by (lb), (2b), and (3b), the 
preferable combination is 

(g) CF4: tetrafluoromethLUie and C^?,y. oc/ainuorocyclobutane. 

[0020] When containing two kinds of compounds described by (Ic), the preferable combination 
is 

(h) CHCIF2: chlorodiflucromethane and CHCIFCF3: l-chloro-l,2,2,2-tetrafluoroethane, and 

(i) CHC1F2^ chlorodifluoromethane tiTid CHCI2CF3: l,l-dichloro-2,2,2-trifluoroethane. 

[0021] VvHien «:ontainin;^' one kind each fiom compounds described by (la), (2a), and (3a), and 
from compouni? cbsor":: (V'S}, (2b;. ivA f?b), the preferable combinations are 

(j) CF3CHFCF3: l,l J,2,3,3,3-heptaf!uoropropane and CF4: tetrafluoromethane, and 

(k) CHF-: trifluoromethan!; and C4F^;.oct3iluorocyclobutane. 

[0022] V/hen nontainiri:; onv'^ kind each from compounds described by (la), (2a), and (3a), and - 

from compounds descril:ed by Tie), the preferable combinations are 

(1) CF^CHFCF^: 1,1 1 ,2,3,3 3-heptafluoropropane and CHCIF2: chlorodifluoromethane, and 
(m) CHFrCF:: pentr :nv.orc.*^r,h.xne err: CHCI.CF3: l,l-dichlc.ro-2,2,2-trifluoroethane. 

[0023] When c:3mair.ir.g one kind each ;rom compounds described by (lb), (2b), and (3b), and 

from compoun:is 'I'.escrbe:. by the preferable combinations are 

(n) CF4: tetrafluoromethane and CHCI2CF3: l,l-dichloro-2,2,2-trifluoroethane, and 
(o) C3F8: ortafluororircpane and CHCIFCF;: l-chloro-l,2,2„2-tetrafluoroethane. 

[0024] Mixing ratio in ii::e-e:ct'n,niishint: agerls of these 15 kinds of preferable combinations is 
preferably c»ne comvc^:^ ^ ^5--^ m7?% ar d \hz o^hcr compound 5-^95 mol%. 

[0025] Fire-e?'.r>.guisb.':i.? ."igentr. nf this nvertion can contain., for exajnple, one or more kinds of 
gaseous jet ageTit? to prcm.oi.e rele^se of lTre-f!:s:ringuishiTig ae.ent from a ftre extinguisher. As such 
jet agent, nitrogen and carbon dioxide o?n be listed for example. 

[0026] 

[Efficacj' of th^^ Inventic^r.l F\r^;-extingir r,hine agents of this itivention have similar ftre- 
extinguishing perform.?^ :e t;:^ tr\"? '"cmver 'iciia: ones and sm-al.l ozone destnjction coefficients, thus 
safe fire-extinguishing a gents without any bad i?ifluence to the Earth environment can be 
pro\':ded. 

[0027] 

[Embodiment] Below, embodiments and comparison examples are shown to clarify further the 
. characteristics of this invention. 

[0028] 

[Embodiment 1 ] in order tc evaluate firc-extingaishing perfoimance of the fire-extinguishing 
agents of this irivention, co)ice>:*drations o ? fire- extinguishing agents necessary to extinguish fire 
were measured for the fire-extinguishing agents of this invention and their comparison products 
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by the cup-burner method (refer tc Fire-Extinguishing Research Center Report No. 57 (March 
1984), page 4). . ^ 

[0029] The measurements v/err pcrfomied by using n-heptane as fuel, supplying air at 15 1/min 
flow rate, and gradually adding firv^-extiaguishing agent, and concentration of the fire- 
extinguishing agent was measured when the fire is extinguished. 

[0030] Measurement results of fire-extinguishing concentration are listed in Table 1 below. 

[0031] 
[Table 1] 





category 


I"-;.... 

iixciiiguisnitig 
Agents 


IviOiecular 
1 ormuid 


Molecular 

W Cl^ilL 


Fire-Extinguishing 

U LI Cll Li a IX Lrll 

(vol%) 


Embodiments 


HFC 


HFC23 

HfC134 

H^C134a 

j4i^C236ea 
rlHC1336 
(1122 Tea 

±1.1 v^ZZ / Cd 


CHF3 

CHF2CHF2 

CJi^FCF, 
(..hiF^CFs 
Ct-Ii-2CHFCF3 

CH2=C(CF3)2 

CF3CHFCF3 

v^XxT 2^-^ 2^" 3 


70 

102 

102 

120 

i52 

140 

170 

1 70 
I / yj 


12.8 
11.3 
10.7 
9.1 
7.7 
6.7 
6.8 
6 6 




FC 


FC14 

FC',16 

FC2i6 


CP. 

C?,CF3 
■Cr:\CF-CF2 


?8 
138 
150- 


16.5 
9.2 
7.9 
6.7 
7.0 






rC-C318 


C:'3CF2CF3 


138 
200 




HCFC 


:r.CrC22 
HCFC 124 
:-7C?C123 
':^CFC123a 


CHC1F2 

C5iClFCF3 
CHCI2CF3 

C'r^ClFCCIF2 


86 
136 
15? 

' 153 


11.6 
7.6 
7.0 
7.2 




Mixtures 


:H'C?C124/ 
C3 a8 (Mi)diig 
ccmposition^ 

OC/.:)^r; ! 




■" 


! 7.8 


Comparison 


Others 


C02 


C02 


i 


21.3 
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Examples 



! E302 jHCFC22/115 
; (ECFC22/ j 
: CFC115) ' 



112 



9.6 



[0032] Note that as the comparison examples in the category of Table 1 measured were regulated 
Freon gas CFCl IS-contairdng FL5C'2 and carbon dioxide. 

[0033] Also, the mixing ratio iHCFC124 : FC-C318 = 66 : 34) in the embodiments indicates the 
composition at the co-boilinr; vo'-.x. 

[0034] From the resuhs in Tabl:; 1 , it has ti\x.ivd out tha t the lire-extiiiguishing agents of this 
invention have excellent tire-extinguishiiig properties. 



[0035] 

[Embodiment 2] A fire-extinguishing test using one unit of the second model of the A fire was 
performed according to the ni : ■ . l exial ordir a gi? ; providing te( ;hnic£il stand ards of fire 
extinguishers decided cztv^d ci: [h?. regulations in Article 21-2, Section 2 of the Fire-Extinguishing 
Law. 

[0036] For the said lire. ::e. easc;J v/as single ax rrixed fiie-extmguishing agent pressurized by 8 
kg/cm^ G nitropen, arc' j =:cord r-d vere time u it'l the fire was extinguished and amount of the 
needed fire-extinguishing ag-r/ f.s the rfrleased amount. 

[0037] The ter." lesuhs iire If.^:?;:' :l- TabJo 2. 

[0038] 

Table 2 

Fire-Extinguisb-'r.? Aoerts Released Amount (g) Fire-Extinction Time (seconds) 



HFC23 1770 14.2 

HFC134 1660 13.3 

HFC134a 1620 12.9 

HFC125 1490 11.9 

HFC236ea 1370 11.0 

HFiB 1?80 10.2 

HFC227ca 1290 10.3 

FC14 2000 16.0 

FC218 -280 10.2 

FC-C318 1300 10.5 
HFC23/125 

(25/75 mol%) :.:'30 12.2 

(50/50 mol%) 2570 12.6 

(75/25 mol%) 1590 13.5 
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HFC23/227ea 



yZDf Id moi /'^) 


1 lAA 
i OU 


1 0 Q 


(50/50 mol%) 


* /i 'J A 




{75/ 2d molyo) 


i04U 


1 J. 1 








(25/75 mol %) 


" AA 

uOO 


1 A /I 
1 U.4 


(50/50 molyo) 


i/1A 


1 u. / 


(75/25 mol%) 


*i yl AA 


1 1 .z 


jxrv^zZ / ca 




1 0 9 


HFC23/227ca 






(50/50 mol%} 






HFC125/227CA 






(50/50 mol^'o) 


:340 


iO.6 


HFC227eay227ca 






(50/50 mol%) 


:270 


:.c.2 



From the results in TabL.- 2, it lias been cunlinr ed that the fire-exting-uishing agents of this 
invention have rjxcellent fire- extinguishing properties also for the said A fire. 

[0039] 

[Embodiment 3] The second fire-exting ; isning test of the B fire was performed according to the 
ministerial oxdmauce providing technical standards of fire extinguishers decided based on the 
regulations in Article 21-2, Section 2 of trie fire-Extinguishing Law. 

[0040] For £ B fire with C.2 n.^ burning r.arface area, released v/as single or mixed fire- 
exting'.iishing a.'^ent pressurized by 8 kg/?:'T- G nitrogen, and recorded were time until the fire was 
extinguished and amount of the needed :-xi*e-extinguishing agent as the released amount. 

[0041] The tesc results arc list:ed in Tab! v; 3. 



[0042] 

Table 3 



Fire-Extinguishing Agents 


^Released Amount (g) 


Fire-Extinctton Time (seconds) 


HFC23 


440 


3.5 


HFC 134 




3.4 


HFC134a 


400 


3.3 


HFC 125 


370 


3.0 


HFC236ea 


340 


2.7 


HFiB 


320 


2.6 


HFC227ca 


320 


2.6 


FC14 


iOO 


4.0 


FC218 


^■20 


2.6 


FC-C318 


-.0 


o n 
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HFC23/125 

(25/75 mol%) SHO 3.0 

(50/50 mol?/o) 390 3.1 

(75/25 mol%) 4i0 3.3 
HFC23/227ea 

(25/75 mol%) ?40 2.7 

(50/50 mol%) 360 3.0 

(75/25 mol%) 400 3.3 
HFC125/227ea 

(25/75 mol%) :-.2.0 2.6 



(50/50 mcr/o) 



(75/25 mol%) -".'O 2.8 

HFC227ca 320 2.6 
HFC23/227csi 

(50/50 mol-/o) ??0 3.0 
HFC125/227CA 

(50/50 mol%) 340 2.8 
HFC227.^a/227c.a 

(50/50 m.c.y>'^ yzo 2.6 

FCM/FC-C3:.3' 

(50/50 mol%) '"00 3.2 
HCFC22/HCFC124 

(50/50 mo:yy} r ?c 3.0 

HCFC22/HCFC123 

(50/50 inol%) 370 3.0 
HFC227?ayFC14 

{50/50 mo\yi} ".0 ?.0 
HFC23/FC-C3^.8 

(50/50 mo:%) - f'O 3.0 
HFC227sa,'KCFC22 

(50/50 mo 3-0 3.0 
HFC125/HCFCi23 

(50/50 mc:%) 360 3.0 
FC14/HCFC123 

(50/50 mdiy} • -00 3.2 
FC218,/HCFCii4 

f 50/50 morA^ 330 2.S 



From the resul t;: in Table 3, it has been ci ulirmed that the fire-extinguisning agents of this 
invention has excellent fire-extinguishing properties also for the said B fire. 
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